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(54) OPTICAL CHARACTERISTIC MEASURING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To together or selectively display 
image data and/or numeric value data corresponding to measured 
data, and a measured result obtained under a plurality of 
conditions. 

SOLUTION: An optical characteristic measuring system 100 is an 
apparatus for measuring and displaying optical characteristics of an 
eye 60 to be measured. A first illuminating optical system 10 has a 
first light source 1 1 for irradiating a luminous flux of a prescribed 
pattern in the eye 60. A first photodetecting optical system 20 has 
a first photodetector 23 for photodetecting a reflected light from 
the eye 60. A transmitting/receiving light optical system 30 has a 
second photodetector 35 for alignment regulating and 
photodetecting the reflected light from the eye 60. A common 
optical system 40 is arranged on an optical axis of the system 10 
and commonly included in the systems 10, 20 and 30. A regulating 
optical system 50 is mainly regulating an operating distance. An 
arithmetic unit calculates a measured result based on 
photodetected signals from the photodetectors 23 and 35. A 
display unit graphically displays the measured data and the 
measured result. 
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dx f 
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QW{X,Y) _ Ay 
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[0 0 4 01 (X?-;/:/"S 1 0 7, 1 0 9t-^liT)C: *S3gtOHT^-n-etlitt^-r«. 

1 0 7J::j;S«^^-Ha#?Ttt, 
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(if)i=.^W:m, J «, ±aioisi5:3&otis:S4 
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Power llap«-#:&ffitot.Titt§«-r-5, jiej&etl 
fcftiSWMW (X. Y) */^7-*^lc^lft-rs«^t 
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t-r^.. -©t^w/t^-p^i/Lp+i/L.,. t-r-So 
ccT. L.,.tt. mo^i^mm& (m?nto. o i ? 

(m) ) iftilD®&fi:|B(r. OTfCD/f?- 
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^0 7 H -J >i'W^|gt(iiiid»eoS«»*»eAlSWjiiC!)Po 

a^^e^U >^9'±«^^OfiiiS-polElllr*»Uit- 
-^ffjc, mi^, Power@ffitot,»Titt§g-r-5. S 
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(r)/dr ^m4^2mmizj:om^i&mL, ^mmz. a 
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tfs.^. f (r) =d(fr)/dr. f" (r) = AUix)/ 

dr' t?*^. ScSCl 0<fcO, Instantaneous Powe 
r P. tt, 

P. (r)=n-l/R. (r) 

<9SttR.(r)». 
ISclll 



tfti,, Sc5S;i Axial Power P.(r)». 

P. (r) = n-l/R. (r) 

(Cj;r)*»^n-5. 02 1 (b) «. power^m 

\z-D\,^x(Dmmm (2) cic-c, »f®±»sjSi 

sine = n sina a = sin-'(l/n sin0) (9=1/2) 
Q = L/tanU = tan(^-a) 
R, (r) = f(r) + Q 

tcJ;D*J6^tlS, c:©Rr(r)*^S, Refractive Power 
Pr(r)«. * 



*P, (r)=n/R, (r) 
ttt^, CCDi^C cne» Sffl^ro/I^-Tfd:. irr 

^T«):;^Ftet•r«■€•tl^n<oA•7-p(r,t)^6*i^)-5. ^ 
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'7-»^P(r,t)CB€rjft;tT, ±kE t H«l<DffiS&fT 
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f (x, y) =e ''■''<■' • " > 
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rtcjiO, ;^a»ro®1i5^^fiu (u. v) 

[0 0461 
[fgcl 2] 



U(u,v)= //f(x,y)exp[-l^(ux + vy)jdxdy 



[0 0 4 71 e: CT. A : R : ttTi^e.^,^ (^ 

^) *T?CO^fi, (u, V) : «ii^±©ife,^(0«rlM-^lt 

^^^V (u, v) t^-«lt^*S!&»ttsc: ticj; 

t). }^m<D^mf^^ (psF) I (u, v) 

I (u, v) =U (u, v) U* (u, v) 



,^i^<D^m^^i (u, v) ^y-')x.^m-r 
i>tiinz. i^ib^^^mmmm^m-c$,i> cr (r, 

s) ) «*S{t*ff ^CtlCiO. OTF (Optical Iran 
sfer Function) *^^$-5. 

[0 0 4 81 

[JSl 31 
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R(r,s)= J Jl(u,v)e''^'^"'^»^Mudv 



OTF (u. v) =R (r, s) / IR (0. 0) I izmfflm^^ft^. »[« A T?(OMT F *MT F x ift-T 

OTF<D±^^tliUTFVi>^fz^. 10 t. 
MTF (r, s) =lOTF (u, v) I [0 0 5 01 

-fy^^K^yL^. ^€\z. ±m(D^o\z^^'^nrzm&uT [ai4i 



MTF(r,,)J'°''^'<'' 



gSrfr^o *fl:WtC«, &<D3m& (RGB) T*^ 
^, ^f)^. m^\t. 656. 27nm:l, 58 
7. 5 6 nm : 2. SlDJ4 8 6. 1 3 nm : 1 "t?*^ t 

MTF (r. s) = (1XMTF656. 2 7 + 2XM 

TF587. 56+1XMTF486. 13)/(1 + 

2 + 1) 

[0 0 5 21 ^fz. afe^tMTFf^, -SS (8 4 On 
m) <Oi^T»J^$n^<OT, CCOiS^Jg^tca-I^V^TfliJ 

8 4 0 nm-tf^^t^, ^^BgtC J; 0^-5^;^ 8 4 0 
nmTCOSMJRMWa 4 0 (x, y) ti^io<D'rtim\zm 
^-t^^WLm^^ (x, y) ^m^h. COfeJRilWA 
(x, y) ICWs 4 0 (x, y) ^JSb&t:)-^, ClOiS 
® JR^ (C J; 0 M T F ^ifffflT'S c: t tCcJ; 0 e> n-So 

[0 0 5 31 

Wx (x, y) =W8 4 0 (x. y) +Wa (x, y) 

M Sc <D 3S: I w :^ V 1 ^ ^ - ^ (D t> t o T ^ C <!: ^ , 
M T F c: CQ^^ t) {cfe?¥-r ^ d i {c;^ S o 
[0 0 5 4] (^^gB2 3 0{;:^^^n'58ScOiK^^^ 
SS&O^ftfliWSS^gJtC'g'Sn^S t r e h 1 \t\Z^\^^ 
X) S t r e h I tt (CCTti, S) tl, ±ai<OJ;e>l:: 



20 (0, 0) #>JRM?t^*(7)«^(C#e>n^PSF<D 

^i^ssKio (0. 0) TSjsctfCctD, *je)6n 

S= I (0, 0) /I 0 (0, 0) 

[ 0 0 5 5] (S^eB2 3 0 tr*^$n^^> 

T) ^4H, ^> HJH-S<0^^{CM-r^7P-5^i'-. 

h-r^^o *-r, («;ttf. iB»Eii) tt. mm 

<Dmf}^^^'t^rc^\zm'^<Dm,ti\zm\:^rz±^^^m 

30 ^^yyY')VVn^. ±]^cOA;Uh^>1S2 2tC^0f* 

tt^o IBiS^ffl2 3«, c<offiO#tte»n;rc^>H;i/ 
^fi^^n^^^ (S20 1) o z.(D^y\^)vm<Dn^- 

>$:^-r)SjR5i'*SScL a n d (x, y) ^#66^ (S 
2 0 3) o ilClT, nS^^mmWiL n d (x, y) 
(1. A;i/h-7>«2 2 <i:^l§7tgS2 3icDraTOXY 

mmo^rn {}i&(DWimhfz^mmjL\z^^^hfz^^(D 
^^^x-)5m. Y:fo^\z^n'en^^v)V6im\^tzm 

40 [0 0 5 61 C(^]WjS5>*MISL a n d (x, 

y) \zn\^X2)kyty-'):s:^^^^noZ.t\z^r^. F 
R (u, v) **fi6^ (S205)o CKDFR (u, 
v) gE(C*«)fc±^0DOTF (u, v) t^n^zt^ 

W^^X^^OR (u, v) ^^8^;2> (S 2 0 7) . 
(OOR (u, v) «C«bT2;*:7cJ!S7-'JX^^<£fT^ 
Ct\Z^K>. Landlmage (X, Y) ^^d^-S 
(S 2 0 9) . 

[0 0 5 7] C0O:^x^y ys 2 0 9T5i^J6^nfcL a n 
5^? d Image (X, Y) t^, ^tkSK 2 3 0 <;>S7K®RS 
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±izif^y^ -yi^mm^n^ (s 2 i d . fSi^. c:: 

^. fib. ^^m2 3 oiz^m^ti^msm\z{tm— 
[0 0 5 8] 1 <D«^w 0 5 2 3 0 

^. «*i«2 sofctt, m^ii. mmvrc^mmi;$,^ 

AJPhV>«3 0 Oi. K©)R^V-y:/'3 1 0 t. IB© 
JR^^^SBS 2 0 ee3tMTF*^3 3 0 t. 7> 
K>'l'SomA:*«^3 4 0 t*«^S^$n5„ tiiS. COD 

]K , mi&mn (Cll-Ctt. 200 0^3^20 

81. »]3£jSgT».S8 4 0 nm. ttSlJtK 6 0 (D«l3S«e 
iBT»S«fr 9inm) ^*t«*3ns. 
10 0 5 9] A;ph-7>flfe3 0 o«. mxii. J£#»M 

oT. dClTtt, a#«)*^fc3 0 1 fe^^^nxti 
A;WhV>|ft3 0 Ott, A;|/hV>ffi2 2* 

ntziim&Lrzm^<Dm!^3 o 2 ji^e 1 *^ecDs 

2 3±trS7tSnfc^^T©«iiE,'i^3 0 3i*-g^tl. * 

tz. :i<Dj\)vh-7>m3 0 o\z^m^nx\^^^m^3 0 
4 3 0 2. m^^mm^ 303 <©4»'6t-r 

<£lllS3tl«2 3 0j««(OJffiS«|CjBoT. A:>?fs 

fet)©-T?*-3T. ±m(0-if)V-'^%WL^}jttb^mz-}i'W 

(0 0 6 01 ai<D«l|g-7-;^>^3 1 0 tt, m^it, M«iP 
T«)Bi?L <;>3mm) *^-ri^'C.>n 3 1 1 

t. <J)7mm) ^^^fl^'C- 

n3 1 2t. ^m<D-rn*#«bfc-tf;i.^^r«ic*^e^ 

W 3 nfcigjiiiR||S:«SjBi«(T|g* Lfc1S»®ISfflPJ«© 

^3 1 3i:^#tr, ;^*5. CWBBWiR^Vy 7^3 1 0© 
10°«CDBSI0 (0~3 6 0) 

fc. Bi®iRii-v>v:7'3 1 o®iafi?»ctt. ttaiJtBgeo© 

5. 0~5. 0®B®0) 3 14*t^^^n-5. 

[0 0 6 11 cc-e. KisiRiiibT. wm^m(Df&'A 

iR^S:^ii6fc±T©iR^. Xtt. ift;* (3J*:£il±) CDJR 
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[0 0 6 21 Ba©«t^«^883 2 OtCtt. (Cd 
tftt. *3mm) R:/Pt«B (^irTtt, <«>7mm) T 

tt7'-5'-Ca&«JRM»ftS 3. S4, S5, S6. S3 

+ S5, S4 + S6. S 3 + S 4 + S 5 + S 6 ±^ 
10 CD^SSWmeitbTfleffl^^nS. li*3»$^S t r e h 

D) fLUm (cicTtt. ATS^sn, ) 
t. a*; (jiJiTtt. pvA) tdt^-n^en^^^n 

JIC-C. «Bffi»tsa-S!SjRtt-ejPn'!r«»®2;fc 

^ (S2) *^e.*4e).e.n-5. ±^bfcaBtDJR^T 
<;/y3 1 0±t^*3nsiS»K>IIS«ntt®«3 1 3 

a? [0 0 6 31 ee3tMTF«7^3 3 Ott. ±jSbfcJ:5 

Ttt. mm^^mmm.isi. (cycie/deg) 

1° SfcD o~i 0 02|s:®M»*J(Sbfc«^Jc:«a-rs 

tt) . «E«i*aii/t^'->®a;st:??®ea (o~i) t 
■r^ifyy tLx^Tfi^n^, mwm\z\i, zcx\t. 

mum lZ.Z.X\i. *3nim) xmtlO. 9Ta&SiS^ 

xmif^yii. mnm (cciTtt. <fr7mm) i^mi] 

0. 7-e*^«^T<Di/77t*tjt|i|T#^J;'5C. * 
ttbxm^^nxi^^. U^, if9y±X<D^mt. IE 
30 «ieHSr*bTtiS. 

[0 0 6 41 ^> H^t-aiwrnA^^S^S 4 0«. ±]^b 

rzXo\z. n-h^^m<D-^~-i;tim^(Dmm:& \±.x}i 

co<fc^(cm;tTiiS(»*i<£;^bTii^, c:c:Ta)9>H 
;w^®^;i:&^^3 4 0 a. ^JAfi. 5^111^ (iivi-?? 

ilt*^bTt>S, 

40 [0 0 6 51 06 (a) 14. rnKD^WimizM-r^^m 

-C®^^g5 2 3 OJcMbT. lil^bfc^lli^T*-5A;U 
hv>»3 0 0»', iS?ffiiRM*»!3fr-50Jcffifflbfc« 

,'i^(OS-il^feg«:. ll^»3H:ftfl53 5 1 ibXa^b^tAJl^ 
Sv>^fe3 5 0 S:S^b;t«>^$:^bTli-5o Z.<n/\)Vh 
v>«-3 5 0 tiJttSH*. limOH:ft}g3 5 1 tt. A 

HSWMis-cwS'Dtts tries 

50 fi-L^teStt. HaW^l^iiHaW^iffitcSt?^. \,^io«i>^'e 



(12) 

21 

10 0 6 61 HICD^^WTO^^SS 

10 0 6 71 06 (h) mKo^Tj^m^zM-r^^m 
m^^THtmm (2) t^^o cz-vit. mio:>m^m 

•tf CO^^SS 2 3 0 {ZM LT. L)5:±iSI«T»Sy\;i^ i^? 
h^>«3 0 0^-naftc3 5 SSr^^bfcW^^LTV^ 

10 0 6 81 @7«, HKO^^WJ^IiJ-r^afJ^M*^ 
TUi^® (3) T^^o CCT^J:, ^ico^^MTcoS 
^gS2 3 0i;:^LT. 0g(DJR^V-;:/3 1 0 (D«t3D 

ic, Miil^BS6 0 (^»|g:48aTco3;*:7c?^«$^T#ffift 

V»>>^3 7 0**^Lfc«*^LT<^^-2>o «f«T-;:/3 

7 0\t. mx,\t. ^IJ^ieffi<f) 9mm{CJ5£;CT> S(;)tt''5 

4. 5) t. ~5. 0--+ 20 

5. O/im) i<l:ffi(.^T3;^7cJ^«^*S^LTl^So ^5: 
g^S8 2 3 0 ±]^0)J\)Vh^>^3 0 0, 

3 5 0 i. flBcOiRMv^vys 1 0. 3 60t.mm^y 
-fd 7 0 tSrfflV^T, 3ifiCD^^/1^->S:aSibTf^ 

[0 0 6 91 ^fc. ±v!^<D^7^m\z^ti\i. mmm m 
m^v£s «i>3mm) , Rzsmmm (mu±. mpl 

)tmr^:itf)^i^^^. ^Tc. rn^^t. mmm^ 
mmf)^. &^^ntziRm^^<Dmf)^i^^<. i^^f}^(DM so 
m m^}ti. mm. xmm\z^^mm) m^mn>^t 
nmr^mmfs.5^-i$^tuon^^mv'-^\z^i^x 

[0 0 7 01 ^fz. afe7^MTF^^3 3 0 (COl>T 

^Tz. m^z^oxnf^nrz^ik^^ibmiEW.ijo^m 
>\')vhm<DM.xM^^mmvrzh<D^m7f^Lxh^ 40 
^m^x'^^^-j\zLx^^\^\ ^Tz. mwrnf^om^ 

[0 0 7 1] 2 (DStk^J) ^ 8 ^^SB 2 3 0 

^^SB2 3 0 Jctl, 01)^^^. :/^5^K?R«J^<^S^3 

8 0<h> ft^JRM-^^^/T'S 9 Oi, ftflii|XMS^SB4 0 
0<h, Sfe316MTF (<f>3, 07mm) (7)^^3 3 0 
<i:, ^> H;1/IS0^A:^^(7>^?k3 4 0 <!:7)^S7K$nTl^ 



2002-204784 

22 

\ts 4> 1 2mmT?^^. 

[0 0 7 21 y^5^Ha5ScDS^3 8 0^i. ±^UAcJ; 

3 8 \i)^^U^n^-y0:>^m^^^r^^'y^\^y)> 
6 0 <c>ftK 6 2 ±{;:^lt'r ^ t e: (Diast(0^.£.^tt 

S^3 8 l*^|to;^cftM6 2;^i^ecOMIt7te*. m2S>feg8 

)\)Vh'^>WL2 2^mK>w<f)mmr^^z.t,\z^ri^ s 
[0 0 7 31 ^mu^^y':f2 9 01^, mnmx(Dm.ii 

(CCTti, *3mm) ^^f^^^RS 1 1 
ToaTL <f)7mm) «:^-ri^'£.^n 3 1 2 

^IISroM^^^Ufc^SSlS 9 1 ch^^t^. C<D 
ftKJR^V*y:/3 9 0cD^H»t-tt. m^\t. 1 0*" « 

(Dg^o (0-3 6 0) tm^tsn. nnmzhM.m> 

^o\Ztji^X\^^^o ^fz. Amiam'^y:f3 9 OOmm 
^Ziit. «9J^Bg6 Oc^tlSffiffl (ZCXitt. 4>l2m 
m) 1. OA£m». -5. 

O'-S. 0<D@^I9) 3 1 4:;J>tg^$n^o 
[0 0 7 41 ftJKiRS^^gS 4 0 0 tt, ±i6(^BBcOJRM 
V^y^S 1 0(-*fLT. 1/ (Hg<Z)jl^.*ffi«l 

hjp) ) x$>^mm&ms. assscc. Rt;tasttA 
(D^:b»9{r. nmo)^^^^^^vrzt^<Dm^x$>^ 

OiRII«^fi8 2 3 0;5tBg^^ (rfS.t>t>. «K6 1) \Z 

s^i^-^xnm^nrz^iDx^^oyizMv. ftjewM^^ 
gS4 0 ot^^^^G 2rz^'f\zm^^^xnm^nrzh(Dx$> 

0 Q\z^7jpit^n^M:»^ts^ikm^-^\t. m7p:<DXo\z 

[0 0 7 51 m3<Dmmm) m9{t. g^g?2 3 0(r 

§o ZLZX\t. m2(r)mf^mX(Dm7R^2 3 OiZML 

X. 'fy'^\^mmo)mm3so<DRt>^\z. Ammmz 

ct-SAxial PowerVry^4 1 0, Refractive Power'^^y 
7^4 2 0, Instantaneous PowerV-;-/4 3 0 CD-^ t><^> 

rn7&>^. ^i(S6T. x\t. mn^iz&Tfk^ii:^, e 
±m(DAmuM'^y':f3 9 oa)m^mmhcntm^iz 
0. 4 2 0. 4 3 ocDjfi^^tr^, rnm^e o(om^m 
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m (dilTli. 0 9mm) iriSDfcX^r-JU (MAtf, 
0. 5D^. 3 5. 5 — 5 2. 0 (D) <DB^b) 4^ 

10 0 7 61 (^4<^«^«) 01 **fij2 3 0 

a iOch. ^IIKiRMv>vy3 9 Oih, ClCDfia&t/^ft^cD 
iR^V-/7^3 1 0. 3 9 0 Jca-:5lr^T»ia$nfeBBrt 

4 5 0 iD^^^^^^nxv^^o ^fc. ggf^ (l^SB) 
v'fAAO\t. mX\t. BBrt (rtM) «tMv-/y4 4 0 

ISrtJRM^a«, BB(DiRMv>y:/3 1 0 

9 0 -lir^AcsexOftl^JR^^I^^?! < il tJCcJ; 0 

[0 0 7 71 0 1 Iti. ll4(D||^fi»J{c*tt*^^J^««l^ 

2 3 0(-*tbT, BS<DiR^Vu/:/3 1 0. :ftlfiJR^'T-/ 
7^3 9 0, BSrt (f^SK) JR^V>y:/4 4 0t:ittI;^T. ^ 

»tF # JR^ a> :^ ^ - V :/ IC :t - A* - U >f b 

(rtSB) iRMv-/y4 8 o^-en^*n«^L:/^CT^^ 

[0 0 7 81 01 2«, ftlSflX^SU^fe^^-r^P-^l- 

W'Sif;!/-'y^lSc7)^tti (s 1 0 3) &r/if;i.->^r^is 
i)^^^m%Wi (SI 0 5) \z-D\^^xmm\zmm'r^o ^ 

-r. m2§31£8B3 5*^e»<Ofi^Jc»t5#. AlfiMjiS^S 

ia^^Sr^-TftlKJ^JKcOV^y :/(Hight Map) (D^^-:^ 
laf ^ (S 3 0 1) o Xx^yT^S 3 0 1 T5^i6;^cAWj^ 

(S 3 0 2) o :m\z^y}. ifj^-^^iscD^tmtgco 

[0 0 7 91 -D^^z. Amm^(o^^f)^^mmnm<D^ 
^^nw^^ (S 3 0 3) o zn\z<kr). ^mnmto 
wm(D^<Dmm^^i)m^^n^o c:cx> mmmmo) 

^®iR^Sr^m-r^ (S 3 0 4) „ XT-;/yS 3 0 3T 

^ifbfcmM^i^cDmmiRm^wm'r^ cs 3 o 5) » ^ 

rz. m^mmtmmMm(ommiRm^^j$.Lrz(Dt>iz'\f 

'S:m]^}gkmt»mmm(oi^m^^<o^n'en<DiRmzM 

LT*:«6T, ■tf;U-'!r«g|SS:^|f£r'5ll2S!l^^-Fi 
<^FplTjllR]^qT^^n^ (S 3 0 6) o CCX. mrRil^ 
KOjII^;^^;^ n-gxtXT^'^/^S 3 0 7 |g 2 
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iW^e^- H*^a«$n^i:X5"-/:/S 3 0 9 \zm^. 

[0 0 8 01 ^ ISI^^-HTt^, X7^^v:/S 3 0 4T 
*i6^n;^c#M^ScoiSSiRM«?:, X5^^vyS 3 0 5T 

BiR^*AK[«iffl4KS^LT*8i!)^ (8 3 0 7) » 

fd. XT^-^y :/S 3 0 7X*«?)e>n}tAMiSffiJR^(Z)-tfjP 
riy^ia^^tUf^ (S 3 0 8) o ClCDtfJU-^r 

3cDXx!y:/s 1 0 7tc:jt^. «*^-Hj^^a*?$n^e 

[0 0 8 11 XT^^yT'S 3 0 6fCfel^T, ^2ffl 

r:>^»»*^tb-rs (S 3 0 9) o ^n\Z. Ts^v^S 

3 0 5X^J6^nfc^M^»c7)iS®iRM;&^e,i?jI.n>!r^ 

»S:^m-r^ (S 3 1 0) o X5">:/ys 3 0 9, S 3 1 

OX*«e)etlfe-tf;P^yfillS^^^£LT, 

86^ (S 3 1 1) o C:n7&^jtl7-r-&i:, 03<DX5^y:/ 

s 1 0 7tcii^, Wf^'^-vtm'9i^n^(r>Wi<r>^m\z 

^ [0 0 8 21 (»5<O^^0!|) 0 1 3«, ^^^J2 3 0 
\Z^'y y>(v ^^^^n-SH 5 ^^-rittgB0T 
^*§K2 3 0{i, BgcDiR^iAMOJR^ 

«, ±iE<D^l<D«^fi»jT^Lfcffl|gbfc^H»T*^ 
/\;i/h*7>»3 0 0 ImageiiS^U, 
i¥jffl;^H^«, «[i8-r^) <h, ^?^j:< i:fe2:>fe£t±(DiR 
^^^t^tt^BlcD^jRM3 1 5i, 3:;*:eJi±(7)iRII^^ 
tJfii)*:JRM3 1 6«h^^^, ^»M<Z)JRM*^i: 

bTti, ±ai<7)^2(Z)^^^jx^bfc:/^^Ha^<?D« 
i¥ai;5:ia^ji. #iBS-r^) ±ai<^^3<D^^ 

01lT^L;tAxiaI Power ^v^A 1 0 n^M^A^m 

V >^ 3 9 5 i ^^tTo $ e (c, ^Ti^gg 2 3 0 \z\x. m 
(D^^t.^m(D^m\z^]BvrcWim.5'-^^^^m'&xs 
^^i^oiRii^*g54 9 ofim^-^n^. 

[0 0 8 31 ^iRS3 1 5, St^flS^JRIlS 1 6 

3 1 0 <hBSi^^T*D> ddXtd:. ^CDi¥lffl;^d:^^^# 
ffiS-r-So ^^l^iS^ifcJRIIv-/ y 3 9 5(0^^^^.^ 

^ m2<7)«*CTTl*J6b/hftMiRM-7!yP^3 9 0 tfiS 

fe. ^ CTco&*v^y7'coac^(c^^$nTi>'g>x>y-;i/ 
3i4t^> mi<^^^«*iJTl¥a>U;^cX^--;i.<i:|s]--e» 
-So /J::fe, X^— Jl^3 1 4 7s^—)V(OWm^. jSS^M 
pJ^T*)-3T, m^\t. ^itXM3 1 5<DXy~;l/mtt<h 
LTfi, -5. O'-S. 0/xm/fttX;S<, -10. 0 
--10. 0 um. -15. O'-IS. 0 um\zm 
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[0 0 8 4] ^fc. Axial Power V-;:/4 1 0 COiS^tC 

"f-c^^^-m (D) *^-rx>y-;i/3 1 ^f)^^7^ 

JSSSMRltlTfeoT, 3 5. 5-5 2. 0 (D) IzM 
e^V^o CCTtt, ^^^(^Power map<t:l/T. Axi 

al Power :74 1 0 ^^^LTV^-Sj&t, dOAxial P 
ower V-/y4 1 0©«t)Olr, ^3C[)«^OT 
TTKbfcRefractive Power 4 2 0, Instantaneous Powe 
r4 3 0, SlXif;i.-^r«St;6^^*J6fcm^f 

wer m^v(Dmf^mmt. ^^T^^Li^^^V^^o 

10 0 8 51 ^fc, mRifMm<DiRmm^m4 9 o\t. 
oirM^LTv^^o fib. d^iT^, mat* -saifij^-p 

[0 0 8 61 cicT, mmm^it. i^^t^^^mmmi^ho 

topic vision)TftoT, Jt^&5BI V^l^^JKDjWa^itcd/ 

V^:b«>'5RirJ9fig (scotopic) T*oT> BS< IftV^fflg 1/ 
^JH»ffi» m^\t. lO-^cd/in^ ) TKfgbTl^'&iK 

ate)T*'QT, -®CDffiF0f«<i:»9 t>@g7&tjgfCi6:itb>:- 

^izmmx&mr^rszrLtzm'^. Wimm(Dmi^mmiz 
mmmRumm\znmr^mm\t. ^n^n^^r^c 

10 0 8 71 ^rz. ^iR^V^;/^3 1 5«, ^:iX\t. 
[0 0 8 81 6 (D^Tv^m) ^ 1 4 ti. ^^gg 230 
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^^gg2 3 0«. BBOJR|li:^^K<DiRM 
ffifi±. BB0DiRII«t:^lMC0iR||g^(0 2o<D/ti$^->Sr 

3 0 0 (CClTt^, I ma g e 3 8 5 <hS^b. pjaS)^ 

3 1 ja*iRS3 1 6rc^*n^»is^*jRM*^^^ 

Sv^y^S 1 7. ^S«JR^'V^:/7'3 1 8.^. 
tc^i6T^iSHiKMs<ov-/:/5 0 0 i^F^um (a 

[0 0 8 91 ^tz. nm(D^mtvx\t. ±:v^(D;\)Vh 

•^>M^3 0 0<Z)f^:bOtC, m2 0^^«^jT^Lfcy^5^ 
HiR!lSa>^^T»^:/55"K«3 8 0 Im 
a g e 3 8 5 ^i^^b. PajJ^il^Jt, ^Bg-T^) 

T'5BgS:r/::^IMa)JR||^^gj4 9 0 fc*fLT. IB<7)iR 

[0 0 9 01 dciT, n^^^\zm^r^^m^^s(D 

-^ Vy^SOOlt. ^2B»a2 6 OlCcfcDSl 

^yt^^m2 o^mm^nrz^mm\zmft:^^^y'^^':f 
^—m (Sm o t o r ) a:. #e»n;^A;n-v>^3 0 

^^-m\zmmvftmL\zm-:s\,^x. wm^n^. -ru 

30 t)^. 

S = Sm o t o r - 2C2 1 / (rc) 2 
i:;^^o CIJIT. Sm o t o r :miRt;:2ffii!)gB2 5 
0. 2 6 0(7)^|4a(C*fiS-r'55^^:ty^-i[. rc: 
m^LT'ry'/\Z^7r:T^mmX$>^o Z.(Dm^ 
JRMSOV^>y 5 0 0^*^-r^^^lCti. ^lS7t3t 

2 0 }&t^ift$nfc»«is*c*tfs-r^x^ :t:/5'-fis 

^ UO;^ ^ d <h Tg: tBf ^ o 

40 [00911015 ^6 (Dm.7rim\znr^^mm^ 

2 3 0lc?[tbT. ^iS[SiR^S<35v^v 
>^5 0 0. Rnfl^-^iRM (aia^£5» tcmf'Si^^iR 
^c<ov-/:7^5 1 o<z)ft*30(c:, ^5(0*^gij-c^Lfe 

l^iRUx'^yT'S 1 5i, ^iRMv^yT'S 1 5R^^6<7) 
S^e?*)T^l/fciS:*iR^V>v:?^3 1 6;6^e>^mL^c.^^ 
^m^lti (PSF) 5 2 0<i:^^^^-a->5<h^{;:. iS:;*: 

iR^Vy^S 1 6, aV^WUv^yT'S 1 7, iR^^ffif 
<iiKM-v' ';;7'3 1 8 (7)^7i^feB^|gM L T-f-tX^'tl^^ 
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[0 0 9 21 Am^m^^ (PSF) 5 2 0<^S 

(PSF) *^S^-r-5^-H<!:. 2 :;fce4±?:#ty^JRM 

0;ia«3iaE»* (PSF) *«^-r5*-Hi:*a#i-r 

[0 0 9 31 (mrcD^^W 01 6«, S*gg2 3 0 

3VlR^-7»;:/5 2 5, ^^^IRISV <y 5 3 0 , 3;fc» 

SiRMv-y:/5 4 0, S^lf^^JtX^V-yT'B 5 0, 5:;*: 
I*SiRM V y 5 6 0 , JSsfeiR^V 5 7 0 ii^^ix^e 

[0 0 9 41 Cr-C, 0 1 8lcMoTittl«-r-5i:. SttS 
«lgC©Vy:/5 1 Ott. 3^*C*ASiR^©]BB6 0 7Jr 

*t*SL.TV^s. c:<3!)iftB«^-7'5/:/5 1 0©jB«?fc«^ 
snrviS, •tf;PnyjR^»S: (c=) , fj^ (Ax 
=) j^B 6 0 7 (ciBie^EnTVis^n^'nott*^ 
^^sti2>. a-v*iM-7«>:/5 2 sa, 3^*:3-7«ia<z) 

6 0 4C5ctlti:L-TViS. vlOa-7iR^-7-;/:/5 2 5 
©jB«^fC**SnTV>.5. iR^^icO¥l% 2 (R 
MS=) , :;^I6J (Ax=) J«B 6 0 4tC|HJgSn 50 

TV>-5^n^^n<D|t**«^3n5. 5^4RiRSg-7';/:f 5 3 
Ott. ^4*JR^(7):^a 6 0 5tC?*|£:bTli^. C<D^tt 
it2^V-y:/5 3 0«)fi«IIC*^^tlT^i-5, JR^^aw 

¥1^2*^^ (RMs=) . (Ax=) ctt. mm 
6 0 5tciBj^3nTii^-€-n-encDfiij&i«^3n-5. 3 

:^3E*®iiX^v>>:/5 4 o«, 3:;^:^S)R^ro:^S 6 0 1 
(:j*f£;UTtiS, cio3;*:^Hiix^v-v:^5 4 owjfie^ 

C^^^nxVi-S, iR^«Sc<0¥l^ 2 (RMS 
=) ten, JHB 6 0 HclBi6SnTl»S«[**«a^$n 

[0 0 9 5] 5:;^j#,^iR^-7-vy5 5 o«, 5:;*:#,^iR 

^«)3«a 6 0 8 tC*f^&bTli-5. Cl«5:;^I^^JR^V-y 
:/5 5 0©jS^t^S^$nTl>-5, «^«S»(D¥^2« 

(RMS=) , (Ax=) jsaeostc 

^•V-;/ >^5 6 Ott. 5:*S*ffiiR^«JSa 6 0 2{C^Ji£:L 

r«)5:*:Jt®iRM-7<y7'5 6 oroifiesc^jpS 

nxv^^. JRMeSISO¥i^2^^M (RMS=) \Z\t. 
IHB 6 0 2 tCfBa?$nrti-5ffiA^|g^K$tl-5. s^w^ 
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50« Zsi^ Zs2« ZsS^ Z54« Zsst. Z 
60« Z6 1« Ze2« Z64> Z65« Zo6 ^) 

[0 0 9 61 (m8<^)^^W 01 7Ji, ^*gB2 3 0 

;\)Vh^y^^ 0 0. ^iR^v^y:/3 i 5, a 
a+fl5:;fcjR^vu/y5 8 o> igi:;^iR^v^>y3 1 

a«^5^^^<) 5 9 5. ^«JR^V^y7^5 3 Oj^t 

^^^n-So aaH-ie;>:«^'7*yy5 8 o«, 

S5(;>^^«-C^bfci«^*:JR^'7!y:?^3 1 6^:, S6<0 
1 0 <h(CS':^V^T^*$n^o J*SJR^ 5 8 5tl. 

3VJR^5 9 0~tt, «;^«, ±5£bfc:*Sto€-n'TiR^ 

^ (fib. a»^5^{c^*jJ?-r^3:*:#.'^jRMJm<) a 
[0 0 9 71 9 <D*^fi«J) 0 2 2 *^aS 230 

le:^^:7>< -/^S^$n^^9<^S^«Bj^^-riSB>^0^ 
fc^p ^^^2 3 0Tti, ^^0:^^^^^-^ 
y/t7 — V-/:/(RefractivePower Map) 6 1 0 BBOD 
JBSr:^35J^* (Ocular Refractive Power Map) 6 2 0 i:> 
cn6c^^^{wl|-r^l?Cflt5'--3'S^SK6 3 0 i:^^* 
-r^p 6 3 0 cD^^^^ct LT 

ffiJR^. 3VJR^> *;i5iiR^, 5^«iR^. ^^iR^. JI8 

Oil, HB<^JBW:'j5i^^6 2 OCDS^J^^tbTti, ^1 

^3/ y i: Dfl^^T* 0 , 

[0 0 9 81 (^1 0O«^«) 02 3(1, ^^gS2 3 

0 \z.^'7y >< >y^^^$n^m 1 ooo^^c^j^^-riji0^ 

laTS.'So ^^gB2 3 0-Tr«, 0iJx.«> Bg<?)H©f:^»flj 
(Ocular Refractive Power Map) 6 1 0 <i:, BgOiRM*^ 
(itSi^iRII) 6 4 0^:, z.n^<r>W^\zMt^9i^ 
T'-^^^^gRG 5 0 ^^^^f -So C10Dr<DiSM-7^-3' 

<0ffltff:fj5i'^ (Ocular Refractive Power Map) 6 10 
t.. mo^^m.'^vZf iM^JK^^m 6 4 0<h<7)^^fl^Sgi: 
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[0 0 9 9] imx loy^mm) m2 4\t. ^^§82 3 

J^SUf:ft5>^ (Ocular Internal Optics Refractive Po 
wer Map) 6 6 0 <h, 7i<r>^7r^\zmT^Wi^f—'^^7^U 

^®iRM. a^iRM. itj^^m. ^^^m. n 

t^X^^o 20 
[0 1 0 01 (^1 2(Og^0iJ) S2 ^^gB2 3 

mx^^. ^^gB2 3 0Ttt, mx\i. mM^^o^^ 

^H8f*5^* (Ocular Internal Optics Refractive Po 

wer Map) 6 6 0 Bg^rtSgcDiKg^^* (Ocular Intern 
alOptics Aberration Map) 6 7 5 <i:> C<D^^{CgB*r 

iS'^^age 8 0 ^^^-r-g). c(?!)istix^3' 

^^§B6 8 0t;:«. ®4'J::^"rc]:dJr, ^a(^^^^^ 

6 6 o«. mil (o^Tr^mxT^htci^^tm^x^ 

^, 8S^rtgR(OJRII4)-^(Ocular Internal Optic 

s AberralionMap)^, IB4<D^^fi^T^b;/tKrtiRll4 

[0 10 11 (mi 3(^«^W 02 6fl, ^^882 3 

Ot;i^^7^ ^y^^^^n^m 1 3co^7K««j^^f 
^-^f^^o ^^gB2 3 QX\t. m^\t. ^m<D7^iy^ 40 
;W1»7-V^y >^(Axial Power Map)6 8 5t, -TVXiS^ 
>T-— -7X>'1»7--V>y y^dnstantaneous Power Map) 
6 9 0<h, C<0^^tcl|-r^S^fflx-^^^gB6 9 5 

LT«. ^mpt, ^mm. nnitwthx. rnTtu. ¥ 

i^/W-. nwm. #.^^iRM. ^^^iRg, 

;U/1»7"'7'yy(Axial Power Map) 6 8 5 -iyT.^ 
>7^>-n7X/^7 — V :y ydnstanlaneous Power Map) 
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[0 10 21 z:o>^o\z. *^mm<omm\z^^^^Wfi 

mmmm 1 0 ox\t. m^ii. WLW^co^wrxT^tbtzm 
(^^1^^*) , m^^^izn^c^-r^mmy'-d^ 
RV^xxjit&my'-^^. '2^m\zft:scx^t^x. X 
mnmz. m^m2 3o±\z^yy4y^m^'r^ 

>m^iRmm\z\t. t-<xmmmm. mm\zm\^^^ct 

thx^^. 

[0 10 31 

\z^ff>^^miiky'-^RXSXX\tSLmy'-^^^tisb 

X. x\t. mnmznTFi-r^ztti^x^^o ^tc. 
B^z^^t. i^m^m(o^». Am. mmz^vx. m 

lkZS/X}t1kmy'-i$^^mtisbX. Xit. sKWtc-en 
^nnm^^Zitib^X^^o 

m 1 1 ^^m\zmr^jft^^^m^mm i o o (owtm 

ims} :^^m\zmr^j^^^^m^mmioo<Dya 
[^41 '7y\^)ihm<D^7^\zm'r^ya-^^-ho 

[051 S^g?2 3 0\Z^^y^>y^m^:^n^mi<D 

[0 61 m I (D^TFim^zM^^^mm^^rmmm 

(1) . (2) . 

[0 7] micD^^{?iitcM*r^iE?^0y^^-riftB^0 

(3) • 

[08] ^tkSR 2 3 OlC^^ 7^ 'y^^^^$n^m2<D 

^^0ij^^-rij^§g0o 

[09] ^^SB2 so^z^yy^ y^myn-^n^msoy 
[0 1 0] ^7kSS2 3 otciy^:?^ ^y^^^$n^m4 

[0111 m4<;o«^w{c*t-r^g!fl^0*i*^'rittq«0o 

[01 21 Am^mm^^7r.rya-^^-h. 
[013] ^^6P2 3 ofc^^:7^ ^y^^^^n^ms 

m 1 4] ^7KSi52 3 oizif^y^ y^m^^n^me 
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m 1 61 ^^S2 3 Otrii'^^^-yi^Sa^SnSl^? 
6 0 0 ^^fE, 

[0 191 ^)V=.'y<D0'm^Z i j 



5^ 



[0 2 61 ^a^g?2 3 OtC5^57-< i'^^Stl-S^ 1 
3ro^^e'JS:^-rS5iW0. 
[^^<Z)|ft§«l 

1 0 mmm^¥^ 

11, 3 1. 5 1. 5 5 mi'>'4^mm 

1 2. 3 2. 34. 44. 5 2. 5 3 m^U>X 

2 0 mi^9tyt^m 

2 1 3'J;<-H/'>'X 



12 01 -t^;W;i'lrC»^:SS;Z i j <OXY|S««*fcJ: iO 2 2 A;UhV>t 



[02 11 j^*^. Powe rwm\z-D\^x<r)nLmm. 

[02 21 «^ffi2 aOlrd'^^^'yi^^^Sn^MG 
[0 2 31 m7fi^2 30\Zif^yy( yi/^^^n^f^l 
[02 41 m^^2 3 0\tif'^y-(yi/^^tin^f^l 
[02 51 ^m^2 3 0fci/5:7-Y -yJ'^^$nS^l 



2 3. 3 5, 5 4 m~3S^68 

3 0 SlSJtJt*?^ 

3 3. 43,45 e-AXT^'J •y^'- 

4 0 #^jiJl£^5g 

4 1 y5^i^'j>y 

4 2 7y^-i3)Vi^>:^ 

5 0 Wfiffl^t^* 

6 0 ttSl^E 

100 ^^wiSLm^mm 



[01] 



[071 





20 













21 


25^ 
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m2} 
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210 



240 









IBtttf 



® 



d) (S) (g) ® 
oun oca) o»)(««> 



SlOl 



S103 



S105 



S107 
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m4} 







I 



S201 
S203 



n S205 



FIt(ii,v)xOTF(u,v) - OR(u,v) KO5fc1!^3KifiiBtti0^ftftd4K 
I O R <: 2 gCjcav- y aiaetH Uiid]mft8e(X.Y) 



A. 



end 



-I S20 7 



^ S209 

pi/ 



S2I I 



[08] 






S3 


S4 


S5 


S6 


S3+S5 


S4+SG 


S3+S4 
+S5+S6 


Strehl 
ratio 




D 


mm 


A 


PVA 




0.07 


0.24 


0.01 


0.09 


0.071 


0.250 


0.266 


0.7 


H 


43,75 


7.74 


148 


0.9 


V 


45.60 


7.68 


238 


Ulmm) 


0.5 


1.4 


0.07 


0.9 


0.605 


1.664 


1.739 


0.4 


H 


43.26 


7.86 


161 


0.7 


V 


46.00 


7.80 


241 
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[012] 



imi 9] 



1 


S307 






S308 




810] 






311 



I j 

0 0 

1 0 

I 1 



2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
4 
5 
5 
5 



0 
I 

2 
0 



2 
3 
0 
1 
2 
3 
4 
0 
1 
2 
3 
4 
5 
0 
6 1 



rsH t) 
cosC t) r 

sH2 t) 

2^^1 

^ cos(2 f) 

/-^ 6in(3 

(3r^-2r)s»i(t) 

(3r^-2r)cofi(f) 

r^co«(3 t) 

/ sin(4 f) 

(4/-3/^)8irt(2 0 

(4r*-3r2)cos<2f) 
cos)(4 
sHB t) 

<10r^-12r^ + 3r)coe(t) 
(5r^-4r3)co8(3f) 
/•^cos(5f) 
sin(6 0 
(6r^-5/)sin(4r) 



6 2 (15r«-20r^+6r^)8in(2t) 

3 20r®-30r^+12r^-l 

6 4 (15r^-20/ + 6/^)cos(2 r) 

5 (6/'®--5/)cos(4 0 

6 r®cos(6f) 
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[018] 



soil. 



602- 2, 

603- 2. 



604. 



605, 



606 



607- 



3 ^nmsM 



5 ^mmtfk 



7 9C1»SI|XII 



^ 



3 0:l^;/S(tel& 



608 



■e/U=^rilK||«» 



'42 



-6J 



'84 



30 +'-3J 



600 



^ri^IAx (x*A;5»ibccw) 



tan-' (-^)+9(y» 



1 C 
Cm 



tan-" (-rM)4.9o^ 



I tan ' <-^)+9o* 



1 C 
-ton-' (---l!.)+9(f 



63 



3 *-84 



2V2 
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m2 0] 



1 J 

0 0 

1 0 

r I 

2 0 
2 1 

2 2 

3 0 
3 1 
3 2 

3 3 

4 0 
4 1 
4 2 
4 3 

4 4 

5 0 
5 1 
5 2 
5 3 
5 4 

5 5 

6 0 
6 1 
6 2 
6 3 
6 4 
6 5 
.6 6 



1 

y 

X 

2 yx 
2;r^ + 2>^-l 

3y*^-/ 
3 yji^ + 3 - 2 y 
3 jr^ + 3 jrj^-2 jr 

*^ - 3 
4yjr^-.4y^r 

6jr*+12ji^j/^ + 6/-6j«^-6>^+l 
4x^-4/-3jr^ + 3y2 

5 yx* - 10 y^ Af^ + y^ 
15 y / + 10 y^ - 5 y^ - 12 y + 4 y^ 
to y / + 20 y^ + 10 y^ - 12 y JT^ - 12 y^ + 3 y 
10 jr^ + 20 jr^ y^ + 10 r y* - 12 jr^ - J2 jry^ + 3 
5jr^-10x^>^.15jry'^-4Y^+12jri^ 
jr^-lo/Z + Sxy"* 
6yx^-20y^jr^ + 6y^x 
24 yx^-24 y^ x-20yx^-i-20y^ 
30 y jr' + 60 y^ jr^ + 30 y^ jr- 40 y - 40 y^ ;r + 1 2 y jr 
20 jf^ + 60 X* 60 y^ + 20 y® - 30 x*-60 y^-30 y*+ 12 12 
15jr®+15x*y2-15x^y*-15y®-20x* + 20y* + 6j^-6 y^ 
6/-30jr*>^-30jr2y* + 6y®-5x* + 30af^>^-5y* 
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